A prospective study of abdominal ultrasound was undertaken in 100 consecutive infants who presented with a history of persistent vomiting aged 5 to 90 days. Each infant had a 'test feed' followed by an ultrasonographic scan of the pylorus at the cotside. On test feeding a palpable tumour was evident in 38 infants. On real time ultrasound using the criteria for diagnosing pyloric stenosis, these 38 infants as well as six others were documented as having pyloric stenosis. In the other 56 patients the vomiting settled in six and a barium examination was performed on the remaining 50. This confirmed gastro-oesophageal reflux in 46, two of whom had an associated hiatus hernia, one with a duodenal malrotation, and three were reported as normal. Ultrasound of the abdomen is an accurate, reliable, and rapid screening method to differentiate the causes of severe vomiting in infancy. examination except that it will confirm the diagnosis and document the size of the hypertrophied muscle. The group ofpatients that will, however, benefit from an ultrasound examination are young infants who present with severe vomiting but with no palpable mass on initial test feeding. The diagnosis may well be infantile hypertrophic pyloric stenosis but could be due to differing conditions associated with vomiting in infancy.
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Our aims in this prospective study were firstly to confirm that pyloric muscle dimensions are an accurate indicator of underlying pyloric stenosis with no evidence of false positive or false negative results. Secondly, to find whether by using this ultrasound technique one can rapidly and reliably exclude pyloric stenosis at the cotside before deciding whether radiological methods are required to identify other causes of vomiting in infancy.
Since the demonstration by Teele and 
Discussion
This prospective study shows that real time ultrasound is a rapid, reliable, and accurate method of confirming and diagnosing infantile hypertrophic pyloric stenosis.6 No other radiological investigation is required to diagnose the condition, thus preventing undue diagnostic delay and exposing infants to unnecessary irradiation and possible risk of aspiration by other contrast methods. The ultrasound scan seems to be more accurate than clinical assessment of the infant (100% compared to 86%) in our study. Ideally, paediatric radiologists should perform ultrasound scans to diagnose pyloric stenosis because they may be able to identify other disorders more readily than doctors with less experience. Such operators, however, are few and are not always attached to a teaching hospital let alone a peripheral one. General paediatricians who come across this common clinical dilemma in differentiating among causes of persistent vomiting in infancy would really need to be at hand to perform the scans at the cotside at any time during the day. This results in minimal disturbance to the infant and the presumptive diagnosis can be relayed to the parents immediately. The use of paediatric ultrasound imaging techniques is operator dependent, hence the more scans one performs the more one becomes aware ofnormal and abnormal findings. Previous publications have shown an overlap between the ultrasound measurements of the pyloric diameter, muscle thickness, and pyloric length, suggesting that there are grounds for uncertainty in diagnosing borderline cases of suspected pyloric stenosis. Despite the measurement of the pyloric volume being recently advocated,7 to overcome these uncertainties we still find that a rapid assessment of the pyloric diameter and muscle thickness maintains a degree of accuracy of 100% with no false positive or false negative results. In previous studies we have found that the muscle thickness is a better criterion for pyloric stenosis than the overall anteroposterior diameter. As we found in this study, no tumour was evident if the muscle thickness was <4 mm, whereas an anteroposterior diameter of <15 mm could still be associated with a pyloric tumour.
Many paediatricians have stated that the diagnosis of pyloric stenosis should be entirely clinical by detecting a palpable tumour during the test feed. Certainly, if infants are examined at a late stage it should be possible to palpate the tumour in all cases. If, however, the infant is examined at an earlier stage, when the tumour is developing, the diagnosis can be missed. On reviewing the six infants in our study with pyloric stenosis who were test feed negative but ultrasound positive we found that their pyloric dimensions were significantly smaller than those of infants who were both test feed positive and ultrasound positive (Table II) . The difference between the mean (SD) anteroposterior diameter in the test feed negative but ultrasound positive group (13Q8 (0A7) mm) compared to that in the normal infants (11*3 (1@7) mm) was slight. But the difference in mean muscle thickness in this group (4 4 (0 4) mm v 2-2 (0 5) mm) was highly significant (p<O0-01). This again confirms that the anteroposterior diameter is a questionable measurement for confirming infantile hypertrophic pyloric stenosis, particularly in a small or early tumour. We therefore will make the diagnosis entirely on a muscle thickness of >4-0 mm±an anteroposterior diameter of >15mm.
We again emphasise that no moderate or large pyloric tumours were 'missed' by clinical interpretation of the test feed; however, smaller degrees of muscle hypertrophy indicating early pyloric stenosis would have been difficult to detect.
The other major cause of persistent vomiting in infancy, as shown in this study, was gastrooesophageal reflux. This can be diagnosed using abdominal ultrasound,8 and indeed we were able to identify degrees of reflux during the scanning period. It has even been suggested that a higher rate of detection of reflux can be obtained by this technique compared with the barium swallow examination.9 Showing reflux by ultrasound in inexperienced hands, however, can be time consuming, and even with radiology it is difficult to interpret as reflux can be seen in some normal infants.'0 For our study the barium swallow was thought to be a more definitive examination to investigate causes of vomiting in the group with no pyloric stenosis. This test not only identifies the presence of reflux but also shows or excludes rarer abnormalities such as hiatus hernia, stricture, duodenal obstruction, and intestinal malrotation. We emphasise, however, that the barium test should only be reserved for infants who continue to vomit despite a negative ultrasound of the pyloric region. None of the infants who had negative ultrasound scans and who subsequently stopped vomiting during their hospital stay were found to have appreciable disease on follow up.
Real time ultrasound is now routinely performed at the cotside after the test feed by our resident paediatric staff on infants who present with persistent vomiting. We have shown that it is an accurate diagnostic tool providing us with an efficient means to evaluate infants who present to hospital with this common diagnostic problem.
of persistent vomiting in infants. 
Value of ultrasound in differentiating causes

